The paper aims to examine the new regulatory framework of project finance in the economics of banking firms. In particular, the paper investigates the uniqueness of the project finance, the significant importance of the project finance in bank activity, and the role of the new bank capital requirements to promote the innovative financial scheme.
Introduction
Project finance is an innovative financial technique that aims to fund investment project based on the basis of economic and financial characteristic of the project itself, rather than on indebtedness capacity of the promoter of the project.
Usually, the birth of the project finance goes back to the previous century in the United States and, in particular, in the energy and oil extraction. At the international level project finance has been established especially after the Second World War. The application of project finance in the industry and infrastructure sector is more recent (ports, airports, railway works, high speed rail, hospitals, prisons, subways, bridges, roads, environment projects, telecommunication networks, alternative energy plants, power generations plants, chemical processing plants, mines, etc.) . This success was due to the privatization process that affected the European countries and the increasingly constraints on public spending that has increased the need for private financial resources.
Project finance during the last decades has become not only an innovative financial instrument but also an instrument of economic policy that aims at encouraging the involvement of private parties in infrastructure financing and management of public utilities (Brealey, Cooper & Habib, 1996; Comana, 2003; Imperatori, 2003; Khan & Parra, 2003) . The widening, over time, of project finance techniques to different kinds of projects has expanded the technical notion of the project finance. Today, it encompasses some cases that are different from the traditional concept of the project finance. It has mainly occurred in the public sector where public works are entirely financed with public funds. It becomes essential to define the concept of the project finance from a legal and management point of view, in order to better analyze the different configurations assumed by the project finance.
financing, etc. In addition, there are agreements with local governments and administrative measures (licenses, permits, concessions, etc) . Project finance can not therefore be regarded as a single multilateral contract but as a set of typical contracts which are closely linked (Figure 1 ). Even though project finance has certain common elements, every project finance operation has unique characteristics that distinguish one from each other. So, it is very difficult to give a general definition, since it has been adapting not only to the objectives of parties involved but also to technical, financial, and economic aspects of the investment projects.
A special purpose vehicle (e.g. a corporation, limited partnership, or other legal form) usually builds and operates a project. The project finance represents a multidisciplinary way to finance specific investments. It is characterized by complexity and a high involvement of bank loans. The main guarantee for the repayment of funds is represented by cash flows of the project. Project finance can be defined as a financing technique in which the main point of reference is the project. The single project has a distinct legal entity. Lenders loan money for a project solely based on the specific project's risks and future cash flows (Altug, Ozler & Usman, 2002; Beidleman, Fletcher & Veshosky, 1990; Finnerty, 2007; Wynant, 1980) . The project should be able to generate cash flows over time in a sufficient way to repay loans and offer adequate returns on equity. Nevitt (1988) has defined the project finance as a financing technique in which a lender relies on cash flows of the project as the source of funds that will allow the repayment of loans and the return on equity capital. This is the main difference between project finance and corporate finance.
In the project finance the procedure for granting a loan is reversed. In the corporate finance a bank evaluates the possibility to loan money based on the credit standing of the firm. In the project finance a bank decides to fund a project by agreeing that cash flows to service debts are associated with revenues generated from the project, and the guarantees are only represented by the assets of the project and not by all firm's assets. The project lies at the center of all the contractual and financial relationships in the financing scheme. The project is evaluated mainly by private lenders for its ability to generate cash flows. Using project finance involves making a detailed business plan. The plan should quantify cash flows that the investment will generate in the future in order to assess the project's ability to repay debts and equity. In order to do so is necessary to define a credible set of assumptions that should be used as an information base for the estimations of future income statements and balance sheets as well as for the calculations of the expected cash flows generated by the investment project (Figure 2) . A set of cash flows scenarios is a basic starting point of every project finance transaction. It has a macroeconomic, industry, and asset specificity. Ideal projects for project financing are those that have relatively predictable and stabile cash flows.
Project finance has proven to be a useful financing technique throughout the world and across many industry sectors (Buljevich & Park, 1999; Esty, 2002 Esty, , 2003 Fabozzi & Nevitt, 2000; Gatti, 2008) . As argued before, 
Bank Lending and Credit Risk Assessment in Project Finance
The de-specialization of banks has led to a greater integration between different segments of financial intermediation: loans, securities and insurance. This was possible thanks to the development of "universal" banks which are able to offer many kinds of services. In the project finance business banks may offer two kind of services: advisory services and financing services.
As regards the role of financial advisor banks may assist public or private parties to promote projects. The following financial services might be provided by banks in the project finance business:
-analysis of technical aspects of the project (product, target market, competition, risks, etc.);
-analysis of regulatory and legal aspects;
-due diligence;
-risk sharing package;
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-evaluation of debt capital and equity capital in the project;
-organization and negotiation of financing terms (arranging).
As regards the role of financing services provider banks may mainly offer debt capital. They rarely offer equity capital. The activities concern mainly: -underwriting debt capital;
-provision of syndicated loans;
-provision of equity capital;
-provision of guarantees;
-provision of financial support to issue project bonds and raise equity capital in the financial markets.
The project finance has two sources of funds: debt and equity. Debt capital is usually provided by commercial banks and international investment banks. Equity capital is usually provided by project sponsors and outside equity investors, such as commercial banks, investment funds specializing in project finance equity, venture capital and private equity vehicles. Banks are the largest providers of debt capital in project finance and the financial structure of the project (leverage ratio) is very important in convincing bankers to provide capital. It implies that banks must pay particular attention to the evaluation of the credit risk of the project. The failure of the project, and the subsequent borrowers' insolvency, may damage lenders heavily.
Project finance is characterized by an high leverage financing scheme. It is possible to achieve much higher leverage ratios than sponsors could sustain on their own balance sheets. In addition, project finance loans on average have a longer term than corporate loans. The traditional debt-based financing model is the bank loan. It is the traditional way to raise long-term funding for long-term projects. A new debt-based financing model is the issue of project bonds (Scannella, 2012) . Using financial techniques and financial market conventions for project appraisal, design, and financial structure, project bonds might represent an innovative way to perform the function of financial intermediation instrument and long-term project financing instrument.
The assessment of economic and financial feasibility of the project made by the banks should primarily evaluate the expected economic return of the project on medium and long term, rather than focusing on collaterals provided by sponsors or third parties. To assess the "bankability" of a project is necessary to carry out a feasibility study. A bank, before starting the assessment process, has to evaluate the existence of key (base) elements to participate in a project finance. Banks have to differentiate bankable projects from not bankable ones.
Preliminary test of project practicability (viability test) is the first step for banks. The project should be technically feasible and economically viable (Esty, 2003; Fabozzi & Nevitt, 2000; Yescombe, 2002) . A "static" analysis of the project focuses on assets characteristics, tangibility and marketability of corporate assets, as well as firm's solvency ratios. In the standard corporate lending the lender has security over tangible assets. A "dynamic" analysis is necessary in funding project finance because lender's primary security is the future revenue stream of the project. It is a different type of analysis that focuses on the expected economic and financial returns associated with the project. In particular, a lender should deeply evaluate the degree of innovation of the project, the professional skills of people who will execute and manage the project, the capabilities, competences, and knowledge of firms involved in the project, the reaction of the target market to the introduction of new services and products. The implementation of a dynamic perspective of analysis of projects to be finance implies a "paradigm shift" in the bank lending assessment process (standard corporate lending vs. project finance lending).
Lending to a project exposes banks to credit risk. It is the typical risk in lending business. It refers to the borrower's ability to service its debt. The borrower is usually a special purpose vehicle (SPV) that is not permitted to perform any function other than developing, owning, and operating the project. Such credit risk exposure involves every kind of loans in project finance. Credit risk is most simply defined as the potential that a bank borrower will fail to meet its obligations in accordance with agreed terms. In a limited meaning of the "credit risk", it affects the extreme case of insolvency, namely the fact that debtor does not meet his payments. Credit risk definition can be enlarged including the reduction of creditworthiness. Even this reduction does not automatically translate into insolvency, however, it could increase the probability of insolvency. The payment may ultimately be made, but credit risk is a concern because the delay in receiving payments is costly.
International Journal of Economics and Finance Vol. 5, No. 1; 2013 In a wider perspective, credit risk refers to the likelihood that the borrower will default or fail to make timely payments of principal and interest. Credit risk should be measured not with reference to a single binomial distribution ("default" vs. "no default") but with reference to a distribution of different levels of insolvency probability, in which the insolvency event is only the extreme event that could occur in the future.
Generally, the loan agreement in the project finance sets some possible "events of default" that allow lenders to take action against the project company. Once an event of default has occurred, the project company is no longer able to manage the project without lender involvement. These events do not put the project in default automatically. A decision has to be made by the lender after the event of default has occurred. As correctly argued by Yescombe (2002, p. 319 ) typical events of default could be the followings:
-the project company fails to make any payment under the financing documentation on its due date;
-the project company does not fulfill any of its covenants or undertakings under the finance documentation;
-there is any change in the ownership or control of the project company prior to an agreed date;
-the project company is subject to a court judgment for more than a certain amount;
-insufficient funding remains to complete construction of the project;
-any permit or license is revoked;
-the project is abandoned;
-any party defaults under a project contract.
Over the last decade, banks have invested a lot of resources in modeling the credit risk arising from their loans to project finance business, thanks to the implementation of the New Basle Capital Accord (2006). The revised Capital framework is more risk sensitive than the 1988 Accord. The new supervisory regulation aims to strengthen the soundness and stability of banks by adopting more risk sensitive capital requirements. It imposes a strict control over the bank lending policies. A significant innovation is the greater use of risk assessments provided by bank's internal rating systems. It has promoted the adoption of stronger risk management practices by banks. These advanced risk management practices aim to produce quantified measures of risk and economic capital, allowing banks to use internal credit risk models for regulatory capital purposes.
Credit exposure to project finance business is classified as a form of "specialized lending" (Basle Committee on Banking Supervision, 2006, p. 53) for the assessment of bank regulatory capital requirements. Credit exposures have to be classified as a form of specialized lending when:
-the exposure is typically to an entity (often a special purpose vehicle) which was created specifically to finance and/or operate physical assets;
-the borrower has little or no other material assets or activities, and therefore little or no independent capacity to repay the obligation, apart from the income that it receives from the assets being financed;
-the lender has a substantial degree of control over the assets and the income that it generates in accordance with the terms of the obligation;
-the primary source of repayment of the obligation is the income generated by the assets.
In accordance with the economic literature and professional practice, the New Basle Capital Accord (2006, p. 53) defines project finance as a method of funding in which the lender looks primarily to the revenues generated by a single project, both as the source of repayment and as security for the exposure. The lender is usually paid solely or almost exclusively out of the money generated by the contracts for the facility's output. The borrower is usually a special purpose vehicle that is not permitted to perform any function other than developing, owning, and operating the project.
Due to its unique financial characteristic, the credit risk assessment in project finance lending is particularly complex. Basically, the credit risk of project finance loans is affected by the timing and uncertainty of project cash flows. The main components of credit risk (probability of default, loss given default, and exposure at default) are closely connected with the nature and characteristics of the project, the economic sector of the project, the guarantees afforded to creditors, the potential alternative use of the assets that belong to the special purpose vehicle.
Project finance loans are structured in such a way that repayment of the loan depends principally on the cash flow generated by the asset rather than the credit quality of the borrower (Basle Committee on exposures are treated separately from the corporate exposure. Basle Committee on Banking Supervision has proposed a specific regulatory treatment for these exposures (specialized lending).
In contrast with corporate exposures, there is no common industry standard for the estimation of credit risk in project finance lending. Every project has unique characteristics, unique financing schemes, and different risk sharing mechanisms that allocate risks among different parties involved (Esty, 2004) . In addition, to calculate rigorous probability of defaults is necessary to base such calculations on valuable databases. Nevertheless, historical loan performance data for project finance exposures are scarce. Furthermore, defaults in project finance are quite rare because the failure of the project company generally involves a debt restructuring or a takeover by a new project company. Project finance exposures are characterized by few time series of defaults and losses. So, it is unlikely that a bank may rely on historic estimates of probability of defaults (PD) and loss given defaults (LGD) for the portfolio of project finance loans. Project finance operations usually have a complex structure. It implies that project finance rating is primarily based on future cash flows expectations rather than on historical data.
Under the previous Capital Accord (1988) there was no difference between corporate finance and project finance in measuring bank capital requirements. On the contrary, the New Capital Accord (2006) has recognized such differences. Project finance loans are classified as "specialized lending", an asset class different from the "corporate lending". The Basle Committee has proposed different methodologies for the estimation of the risk components: standardized approach, internal rating-based (IRB) approach, and supervisory slotting criteria approach (SSCA).
Credit Risk in Project Finance: The New Regulatory Capital Requirements Framework
The first operation that a bank must take to implement the New Basel Capital Accord is the classification of the credit exposure. In the project finance class, the main determinant of the credit risk is the variability of cash flows. The PD and LGD are therefore interconnected and depend on the revenues generated by the financed assets (Gatti, 2008; Marchetti, 2009; Sorge, 2004) . The character of project finance is primarily related to the future revenues of the project.
In the "standardized approach" banks must continue to assimilate project finance exposures to corporate exposures: project finance is considered as a normal financing transaction. Banks must use a coefficient related to the external rating assigned to the SPV, otherwise a coefficient equal to 100%. It means that when project finance loans are unrated banks have to use 100% risk weight. The bank's supervisory authority, however, can classify the project finance loans as "category at higher risk", for which is defined a coefficient higher than that required for corporate finance. It assumes that in some cases project finance loans could be riskier than corporate loans. This implies an higher capital requirement in the project finance lending business.
Within the internal rating-based approach (IRB), however, project finance exposures must be classified in specialized lending portfolio and partly within the corporate portfolio. Banks may classify their loans into risk categories using their own internal data. In general, to calculate capital requirements to cover expected and unexpected losses for specialized lending exposures, banks must apply the same rules established for corporate exposures. The derivation of risk-weighted assets depends on estimates of PD, LGD, EAD and, in some cases, effective maturity (M), for a given exposure. With the IRB approach for project finance loans banks may incorporate specific risk profiles into capital requirements standards.
Banks that meet the requirements for the estimation of PD are able to use the foundation approach to corporate exposures to derive risk weights for all classes of project finance exposures.
LGD is set by the Authority equal to 45%, as corporate exposures. Within the IRB advanced approach, banks that meet the requirements for the estimation of PD, LGD, and EAD are able to use the advanced approach to corporate exposures to derive risk weights for project finance exposures. Consequently, banks must determine the project rating as corporate exposures, using its own rating system procedure to estimate credit risk components. Within IRB approaches, therefore, the rules relating to corporate exposures were extended, without any change, even to the project finance loans without considering the peculiarity of this type of transaction, which would influence the default definition and estimation of risk factors: PD, LGD, and EAD (Sorge & Gadanecz, 2004) . In both cases, the capital requirements would be based on a framework established by the banking authority, which would define the relationship between PD, LGD, and risk weights. As argued by Esty (2004, p. 3), in most cases, banks using the IRB approaches would have equal or lower capital requirements than banks using the standardized approach.
Banks have to overcome many difficulties in estimating the risk factors of a project finance transaction. They have to take into account different aspects and risks of the transaction, such as financial structure of the project, operating and constructing risks, legal and regulatory issues, political and administrative constraints,
International Journal of Economics and Finance Vol. 5, No. 1; 2013 environmental and technological implications, etc. The risk implications of project finance lending are determined by the application of complex mathematical models that are highly affected by the ability to predict the future cash flow expectations of the project. These models have to be appreciated by banks and supervisors. Furthermore, it might be difficult to calibrate them in practice. This problem has caused severe difficulties for some banking institutions. Complex valuation and implementation problems may arise particularly with reference to small and medium banking firms. Consequently, only banks that have good databases and good historical data, and a good organizational structure, implement the internal rating-based approach in the project finance lending business.
Finally, banks that do not meet the requirements for the estimation of PD under the corporate foundation approach for their specialized lending assets are required to map their internal risk grades into five supervisory categories. Each category has a specific risk weight. This version is termed the "supervisory slotting criteria approach".
The supervisory slotting criteria approach (SSCA) is a qualitative method. It is a simplified rating method. Banks must assign credit to one of the following levels: strong, good, satisfactory, weak and default. The supervisory authority provides a scheme through which banks can analyze risk factors of the project, and then classify exposures into 5 levels (a specific risk weight is associated to each level). Risk weights for unexpected losses that are associated with each supervisory category are described in table 1. Each supervisory category broadly corresponds to a range of external credit assessments, as outlined in table 2.
At national level, supervisors may allow banks to assign preferential risk weights of 50% to "strong" exposures, and 70% to "good" exposures, when they have a remaining maturity of less than 2.5 years or the supervisor determines that banks' underwriting and other risk characteristics are substantially stronger than specified in the slotting criteria for the relevant supervisory risk category.
For project finance exposures subject to the supervisory slotting criteria, the expected losses amount are determined by multiplying 8%, the risk-weighted assets (using the appropriate risk weights), and the EAD. Risk weights for project finance are outlined in table 3. Banks must assign exposures to their internal rating grades based on their own criteria, systems and processes, subject to compliance with minimum requirements. Banks must then map the internal rating grades into five supervisory rating categories. In other words, the outcome of the slotting approach (expected loss) is mapped into a slotting category. The general assessment factors and characteristics exhibited by exposures in every supervisory category are provided by the Basle Committee on Banking Supervision (2006).
The Committee recognizes that the criteria that banks use to assign exposures to internal grades will not perfectly align with criteria that define supervisory categories. However, banks must demonstrate that their mapping process has resulted in an alignment of grades consistent with the characteristics of supervisory categories. Banks should take special care to ensure that any overrides of their internal criteria do not render the mapping process ineffective. Vol. 5, No. 1; 2013 The criteria provided by the Committee are linked to practices already in use by intermediaries and rating agencies with regard to asset-backed lending programs (Gatti 2008; Marchetti, 2009 In brief, the treatment of project finance exposures under the New Basle Capital Accord has boosted banks to implement sophisticated credit risk analysis models into the credit assessment value chain, and develop in-house technical experts. Banks may develop their own models for specialized lending exposures in accordance with minimum standards for estimating PD and LGD. In this sense, a bank is able to shift from elementary approaches to sophisticated ones (as, for example, Monte Carlo simulations). Slotting approaches in project finance exposures are required when it is not possible to meet the above minimum criteria.
Over the time, based on economic literature, operating experience, and regulatory standards, major banks have developed their own project finance credit risk models. Instruments and approaches for the evaluation of credit risk in the project finance lending are a recent development and raise particular issues, both at theoretical and practical level. This paper has contributed to shed light on both levels.
Conclusion
Project finance is an innovative model of financing projects. It is a useful technique for financing large and long-term projects with relatively predictable cash flows. Project finance has typically an high leveraged financial scheme. Cash flow and risk analysis are the two main crucial aspects of every project finance transaction. Banks have increased the use of quantitative models to analyze default risks and loan losses in project finance lending. Banks must be able of evaluating risk factors of the project, and the assumptions used in the prediction of the future cash flows. In the project finance lending practices look primarily to the expected income stream of the project.
The paper highlights the features of credit risk assessment in project finance lending, and how the bank regulatory framework affects it. Project finance involves a higher degree of sophistication in credit risk analysis than normal loans. This consideration suggested a tentative conclusion regarding the regulatory implications of the project finance in the banking business. The new bank regulatory capital requirement framework recognizes such important differences between corporate and project finance lending.
The appreciation of the risk factors and, in a wider view, the credit risk evaluation process of the project finance package, are fundamental elements not only for the success of project finance loans market, but also for the bank capital adequacy, soundness, safety, and stability. A deeper understanding of the credit risk in project finance lending affects the allocation of financial resources across asset classes in a bank portfolio.
In the capital adequacy framework, project finance is defined as a form of specialized lending. Cash flows generated by the project are the main sources of repayment. The regulatory treatment of the project finance is investigated in the paper. Current bank approaches to estimate rating in project finance are put under substantial pressures. A qualitative method, named the supervisory slotting criteria approach, might support banks to implement a cash flow oriented model to appreciate credit risk in the project finance business. 
